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0 Picture reproducing apparatus and method. 



© A picture reproducing apparatus includes a vid- 
eo signal reproducing circuit (3) for reproducing a 
video signal recorded in a video tape, and an image 
memory (6) for storing at least a one-frame video 
signal. In a normal reproduction operation, a video 
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signal from the video signal reproducing circuit is 
output to a monitor, in a search operation, a video 
signal stored in the memory (6) is selected and 
output to the monitor (18). 
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Picture reproducing apparatus and metiiod 



The present invention relates to a picture re- 
producing apparatus and method for reproducing a 
video signal recorded in a tape-like recording me- 
dium and, more particularly, to a picture reproduc- 
ing apparatus capable of reproducing a still image. 

A video tape recorder (to be referred to as a 
VTR hereinafter) is a typical apparatus for record- 
ing and reproducing a video signal. The -VTR uses 
a recording medium in which a long magnetic tape 
is wound around reels, and hence has a very large 
recording capacity in comparison with other ap- 
paratuses using disk-lil<e media and the like. How- 
ever, the drawback of the VTR is that search and 
rewind operations take much time. 

Recently. VTRs have been increasingly used 
for the advertisennent of articles and various types 
of services than improvement in image quality, 
operability, and stability of the VTRs. Such a trend 
is expected to become more conspicuous as a 
television system such as a Hi-vision system (one 
of the HDTV format), which can ensure much high- 
er resolution than a current television system and 
can be satisfactorily used for a large screen, is 
employed. When a VTR is used for advertisement 
and various services, since a long period of time is 
required for search and rewind operations, the ef- 
fects of advertisement or various services are deg- 
raded. 

In a conventional system, therefore, an auxil- 
iary unit such as a still image unit or a character 
generator is anranged outside the VTR. and an 
image reproduced by the VTR and an output im- 
age from the auxiliary unit are manually or auto- 
matically switched to be displayed on a display 
unit. In a so-called video information system used 
in, e.g., an air terminal, an image reproduced by a 
VTR and an image picked up by a video camera 
are selectively switched to be displayed on a moni- 
tor. 

As described above, when a VTR is to be used 
for advertisement and various services, the conven- 
tional system employs the method of switching and 
displaying an image reproduced by the VTR and 
an output image from an auxiliary unit such as a 
still image unit or a character generator. However, 
such a system inevitably becomes complicated 
and is increased in size and cost. 

It is an object of the present invention to pro- 
vide a picture reproducing apparatus which can 
output still image information during a search op- 
eration or a rewind or fast forward operation or the 
like with a simple arrangement. 

According to the present invention, there is 
provided a picture reproducing apparatus which 
comprises a picture memory constituted by a 



semiconductor memory for storing at least a one- 
frame or one-field video signal in addition to a 
video signal reproducing unit for reproducing a 
video signal recorded in a tape-like recording me- 
5 dium. and can selectively switch and output the 
video signal stored in the memory and the video 
signal reproduced by the video signal reproducing 
unit. 

A video signal may be written in the picture 
10 memory by an external unit of the picture re- 
producing apparatus. Alternatively, in addition to a 
switch (first switch), the apparatus may include a 
second switch for selectively switching and output- 
ting a video signal input from an external video 
75 signal source and a video signal reproduced by the 
video signal reproducing unit. In this case, a video 
signal is written in the picture memory through the 
second switch. 

The picture memory may be fixed in the pic- 
20 ture reproducing apparatus such as a VTR, or may 
be designed as a detachable memory in such a 
manner that at least the semiconductor memory 
portion is formed into a memory card or a memory 
pack. 

25 While a search or rewind operation is per- 
formed to reproduce a desired signal of video 
signals recorded in the tape-like recording medium, 
no perfect reproduced signal is obtained from the 
recording medium. In such a case, a mode for 

30 selecting an output signal from the picture re- 
producing apparatus is automatically or manually 
switched to a mode for selecting an output signal 
from the picture memory by means of the switch 
(first switch). 

35 in this manner, during a search operation or a 
review or rewind operation, a video signal read out 
from the picture memory is displayed in place of a 
video signal reproduced from the recording me- 
dium, thus preventing interruption of display. In 

40 addition, since a video signal which is output dur- 
ing a search or rewind operation is a signal from 
the picture memory Incorporated in the picture 
reproducing apparatus, no external auxiliary unit is 
required. Therefore, the present Invention is ad- 

45 vantageous in terms of an installation space and 
cost. 

Furthermore, arbitrary picture data required by 
a user can be written in the picture memory 
through the second switch. 
50 Moreover, according to the present invention, 
there is provided a picture reproducing apparatus 
for sequentially reproducing a video signal record- 
ed in a tape-like recording medium, sequentially 
and temporarily storing the reproduced video signal 
In a memory while performing predetermined pro- 
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cessing thereof, and reproducing the recorded sig- 
nal by sequentially reading out the video signal 
from the memory in a reproduction mode, and for 
stopping a write operation- of a video signal to the 
memory, causing the memory to hold a video 
signal of at least one frame away from a frame at 
which the write operation is stopped, in a baclward 
direction, and reading out the video signal held in 
the memory as a still image in a still mode. 

While a search or rewind operation is per- 
formed to reproduce a desired signal from video 
signals stored In the tape-like recording medium, 
no normal image can be obtained from the record- 
ing medium. In order to solve such a problem, a 
memory arranged for predetermined processing of 
a reproduced video signal, such as time axis com- 
pression, time axis expansion, time axis correction, 
and de-shuffiing, is effectively used in the following 
manner. When search of a video signal or a rewind 
operation is to be performed, a video signal of at 
least one frame away from a frame, at which a 
write operation is stopped, in a backward direction 
is stored' in the memory, and the contents of the 
memory are displayed as a still image during this 
period. With this operation, intermption of picture 
display can be prevented without arranging a spe- 
cial unit. Therefore, the present invention is effec- 
tively applied to a system used for a showroom 
and a system for providing various types of ser- 
vices through a monitor. 

This invention can be more fully understood 
from the following detailed description when taken 
In conjunction with the accompanying drawings, in 
which: 

Fig. 1 is a block diagram showing a picture 
reproducing apparatus according to the first em- 
bodiment of the present invention; 

Fig. 2 is a block diagram showing a detailed . 
arrangement of a main part In Fig. 1; 

Rg. 3 is a perspective view of the picture 
reproducing apparatus of the first embodiment; 

Rg. 4 is a block diagram showing a picture 
reproducing apparatus using a* generally used digi- 
tal memory .according to another embodiment of 
the present invention; 

Rg. 5 is a block diagram showing a picture 
reproducing apparatus for outputting a digital video 
signal according to still another embodiment; 

Fig. 6 is a block diagram showing a picture 
reproducing apparatus Including a memory capable 
of recording an external video signal according to 
still another embodiment; 

Fig. 7 is a view for explaining an amount of 
data per one frame of still picture; 

Fig. 8 Is a block diagram of the memory 

card; 

Rg. 9 is a view showing a data recording 
fonnat of the memory card; 



Rg. 10 is a block diagram showing a data 
reader for reading out data from the memory card; 

Rg. 11 is a block diagram showing a picture 
reproducing apparatus for recording part of a re- 
6 produced image as a still image in a memory 
incorporated in a reproduced signal processor ac- 
cording to still another embodiment of the present 
invention; 

Fig. 12 Is a block diagram showing a record- 
70 ing signal processing unit for recording a video 
signal on a magnetic tape; 

Fig. 13 is a timing chart showing part of a 
video signal waveform; 

Fig. 14 is a block diagram showing a mem- 
75 ory and a memory control circuit according to the 
embodiment of Fig. 11; 

Fig. 15 is a view for explaining an operation . 
of the picture reproducing apparatus of the present 
invention; 

20 Rgs. 16 and 17 are flow charts for explaining 

an operation of the picture reproducing apparatus 
of the present invention; 

Rg. 18 is a timing chart for explaining an 
operation of the circuit shown in Rg. 14; 

2h Rg. 19 is a circuit diagram showing a pe- 

ripheral circuit of a memory added to the picture 
reproducing apparatus in Rg. 1 1 ; and 

Figs. 20 and 21 are views showing a format 
of a magnetic tape. 

30 According to an embodiment shown in Fig. 1, a 
video head 2 which is brought Into contact with a 
magnetic tape 1 is connected to a video signal 
reproducing circuit 3. This video signal reproducing 
circuit 3 has the circuit arrangement similar to that 

35 shown in Rg. 11, and is designed to perform signal 
processing, such as amplification, equalization, and 
demodulation, of a video signal read from the mag- 
netic tape 1. The reproduction output tenminal of 
the video signal reproducing circuit 3 is connected 

40 to a contact A of a switch 4. Contacts B and C of 
the switch 4 are respectively connected to an im- 
age memory 6 and a video signal output terminal 
5. The image memory 6 is a memory capable of 
storing at least one-frame video signal. A predeter- 

45 mined video signal is written In the image memory 
6 in advance. As shown in Rg, 3. the image 
memory 6 is constituted by a semiconductor mem- 
ory card 35 constituted by a semiconductor mem- 
ory and is designed to be detachably mounted in a 

50 VTR main unit 30, Readout control of the image 
memory 6 is performed by timing pulses from a 
timing pulse generator 7. The switch 4 is controlled 
by signals from a control circuit 9. The control 
circuit 9 generates a switch signal in response to 

55 an operation signal from an operating section 8. 

In the above-described picture reproducing ap- 
paratus, when a reproduction mode, i.e. movie re- 
production mode is selected, the video signal 
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which is recorded in the magnetic tape 1 in ad- 
vance is read by the video head 2. The read video 
signal is input to the video signal reproducing cir- 
cuit 3 and is subjected to signal processing such 
as amplification, equalization, and demodulation. 
The processed signal is then output from the video 
signal reproducing circuit 3 as a reproduced video 
signal. 

The reproduced video signal output from the 
video signal reproducing circuit 3 is output from the 
picture output terminal 5 to an external unit, such 
as a monitor, through the contacts A and C of the 
switch 4. 

The operating section 8 is designed to perform 
the basic operations of the VTR. such as "power 
source ON/OFF", "reproduce", "fast fonvard". 
"rewind", "stop", and "eject". A signal from this 
operating section 8 is supplied to the control circuit 
9. The switch 4 is controlled by a signal from the 
control circuit 9. While the VTR performs a search 
operation or a rewind operation, the switch 4 is 
switched to the contact B on the image memory 6 
side and outputs the video signal read out from the 
image memory 6 to the video signal output termi- 
nal 5. The video signal output terminal 5 is con- 
nected to a monitor 18 for displaying the video 
signal as a still image. 

According to the block diagram of Fig. 2 show- 
ing the image memory 6 and the timing pulse 
generator 7, the image memory 6 has a digital 
memory 21 constituted by a semiconductor mem- 
ory, a D/A converter 23, and a read address gener- 
ator 27. The read address generator 27 generates 
an address signal for sequentially reading out video 
signal data stored in the digital memory 21 from 
the upper left end to the lower right end of the 
screen in units of 8 bits, in response to the pulses 
output from the pulse generator 27. A one-frame 
video signal quantized as, e.g., 8-bit digital data Is 
written in the digital memory 21. An output from 
the digital memory 21 is input to the D/A converter 
23 through a data line 22 so as to be converted 
into an analog signal, and is output from an output 
terminal 24. 

The timing pulse generator 7 comprises a 
clock generator 25 and a pulse generator 26. The 
clock generator 25 generates a fundamental clock 
for driving the D/A converter 23 and the pulse 
generator 26. 

in this embodiment, when the switch 4 is 
switched from the contact A to the contact B, that 
is, a still mode is selected, the stored video signal 
data is read out from the image memory 6 so as to 
start from the upper left end of the screen in 
synchronism with the pulses of the pulse generator 
26. With this operation, time continuity between the 
video signals from the reproducing circuit 3 and 
from the image memory 6 is obtained. 



In the VTR shown in Rg. 3. an operation panel 
, 31 including the operating section 8 In Rg. 1. a 
video tape cassette insertion slot 32, a memory 
card Insertion slot 33, and a memory card eject 

5 button 34 are arranged on the front surface of the 
VTR main body 30. 

The memory card 35 is formed by mounting 
the image memory 6 in Rg. 1 on a card-like board. 
When this memory card 35 is inserted into the 

10 memory card insertion slot 32 as indicated by an 
arrow in Rg. 3; the video signal can be read out 
from the memory 6. When the memory card 35 is 
to be replaced, the memory card 35 is ejected by 
depressing the memory card eject button 34, and a 

75 new memory card is inserted in the slot 32. For 
example, the technique disclosed in USP 4,837,624 
can be applied to the structure for connecting of 
the memory card to the timing pulse generator 7 
and the other. 

20 According to a picture reproducing apparatus 
of another embodiment shown in Fig. 4, an image 
memory 11 is constituted only by a digital mem- 
ory, and a D/A converter 12 is arranged on the 
output side of the image memory 11. A timing 

25 pulse generator 7a has a clock generator 25 and a 
read address generator 28, which respectively sup- 
plies a read address signal and a clock signal to 
the image memory 11 and the D/A converter 12. 
The read address generator 27 includes a preset 

30 terminal 28 supplied with a read start timing signal 
for determining a read start timing of data from the 
memory 11. In this embodiment, when a switch 4 
is switched to a contact B, a still image signal 
stored in the built-in image memory 11 is read out 

35 by the read addresses generated from the address 
generator 27 in response to the read start timing 
signal, and is converted into an analog image sig- 
nal by the D/A converter 12. The analog image 
signal is then supplied to a monitor 18 through a 

40 tenninal 5 so as to be displayed thereon as a still 
image. 

According to still another embodiment shown in 
Fig. 5, a video signal reproducing circuit 13 incor- 
porates a known digital video signal processor for 

45 time axis correction and special effects. This video 
signal reproducing circuit 13 outputs a video signal 
which is converted into a digital signal similar to an 
output signal from an image memory 11 consti- 
tuted by a digital memory. When a switch 4 is 

50 switched to a contact A, this reproduced digital 
video signal is supplied to a D/A converter 12 
through the switch 4 and is converted into an 
analog signal. The analog signal is then output to a 
monitor 18 through an output terminal 5. While the 

55 switch 4 is switched to a contact B during, e.g., a 
rewind/search operation, a still image signal stored 
in the Image memory 1 1 is read out in response to 
a timing pulse from a timing pulse generator 7, and 
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is input to tine monitor 18 through the switch 4 and 
the D/A converter 12 so as to be displayed as a 
still image. 

According to the embodiment shown in Rg. 5, 
since an output signal from the image memory 1 1 
constituted by the digital memory is converted into 
an analog signal by using the D/A converter 12 
which is built in the VTR Incorporating the digital 
video signal processor, a D/A converter need not 
be added. Hence, the arrangement can be simpli- 
fied, and the cost can be reduced. 

In still another embodiment shown in Rg. 6, a 
video signal can be written in an image memory 
11. 

More specifically, in addition to the arrange- 
ment shown in Rg. 5, this embodiment includes a 
video signal input terminal 14 for receiving a digital 
video signal from an extemal video signal source, 
and a switch 15 for selectively outputting a video 
signal input from the picture Input terminal 14 and 
a reproduced digital video signal from a video 
signal reproducing circuit 13. 

The switch 15 is switched by a switch signal 
from a control circuit 9 in the same manner as in 
the switch 4. In addition, write and read operations 
with respect to an image memory 1 1 are switched 
by a memory mode switch signal 17 from the 
control circuit 9. Similar to a read address signal, a 
write address signal is supplied from a timing pulse 
generator 7 to the image memory 11. A read 
operation of the Image memory 11 is performed in 
the same manner as in the embodiment shown in 
Rg. 5. 

According to the embodiment shown in Rg. 6, 
a user can write a desired, arbitrary video signal in 
the image memory 11 by switching the switch 15 
and setting the image memory 11 in a write mode 
by using the memory card switch signal 17. When 
a portion of a signal recorded in a tape 1 is to be 
displayed ,as a still image during, e.g., search or 
rewinding of the tape 1 . the image signal is written 
from the video signal reproducing circuit 13 Into 
the image memory 11 while the switch 15 is 
switched to the video signal reproducing circuit 13 
side. I.e., a contact A. When a video signal other 
than the video signal recorded in the tape 1 is to 
be displayed during a search or rewind operation, 
an extemal video signal is written in the image 
memory 11 while the switch 15 is switched to the 
picture Input terminal 14 side, i.e., a contact B. 

In the embodiment shown in Rg. 6, since a 
user can perfomn a rewrite operation with respect 
•to the image memory 11, a detachable memory 
card as employed in the previous embodiments 
need not be used, that is, a fixed built-in memory 
of the VTR may be used as the image memory 11. 

An apparatus using a memory card will be 
described below by exemplifying a 1/2-Inch Hi- 



vision VTR. 

A video signal used by the 1/2-inch Hi-vlsion 
VTR is a component video signal containing a 
luminance signal (Y) having a signal bandwidth of 

5 20 MHz and two color difference signals (Pb, Pr) 
each having a signal bandwidth of 7 MHz. 

Rg, 7 shows a Y signal of one-frame (1/30 sec) 
video signal. When a video signal is to be sub- 
jected to digital signal processing in the VTR. the Y 

70 signal Is sampled at 48.6 MHz, and each of the Pb 
and Pr signals Is sampled at 6.2 MHz correspond- 
ing to 1/3 the sampling frequency of the Y signal. 
The Y signal Is sampled 1,440 times per line. Of 
the 1,440 samples, 1,260 samples are used as 

75 effective pixel data. Each of the Pb and Pr signals 
is sampled 480 times per line. Of the 480 samples, 
420 samples are used as effective pixels. 

A Hi-vision signal includes 1,125 vertical lines. 
Of these lines, 1035 lines are used as effective 

20 lines. With regard to the Pb and Pr signals, since 
the data are compressed and are interlaced to 
obtain a line sequential signal, the number of effec- 
tive lines per frame is 1 ,035/2. 

Since the respective samples are converted 

25 Into bits, the sum of the one-frame effective pixel 
data is {(1,260 x 1,035) + (420 x 1.035/2) + (420 
X 1.035/2)} X 8 = 13,910,400 bits/frame (about 14 
Mbits). 

Rg. 8 shows an internal structure of the mem- 

30 ory card 35. According to this structure, the mem- 
ory card 35 comprises a matrix of 16 EEPROMs 
(ELECTRIC ERASABLE PROGRAMMABLE ROMs) 
101 to 116 each having a capacity of 28 Kbytes, 
and a memory controller 117 connected to these 

35 EEPROMs. A video signal is distributed to two 
channels A and B, and Is stored in the memory 
card 35 in units of first and second fields. More 
specifically, each row of the EEPROMs corre- 
sponds to one field of one channel. The video 

40 signal is stored in the memory card 35 in accor- 
dance with a format shown in Rg. 9. According to 
the format in Rg. 9, 518 horizontal data (H data) 
each containing a pair of a color difference signal C 
and a Y signal are altemately assigned to the first 

45 field of the channel A (CHA) and the first field of 
the channel B (CHB) so as to be stored in the 
memory card 35. 

In the memory card 35 having the above-de- 
scribed arrangement, in response to extemal verti- 

50 cal and horizontal pulses, the memory controller 
117 outputs address signals A and B (each consist- 
ing of 17 bits) and a chip select signal OS 
(consisting of 4 bits), and the memory cells are 
accessed by these signals A. B. and OS. As a 

55 result, video signal is written or read out in or from 
the memory card 35. More specifically, if a 
READ/WRITE signal is at low level, a video signal 
is written. If the READ/WRITE signal is at high 
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level, a video signal is read out. In this case, an 8- 
bit data line is used for both data input and output, 
and input and output modes are switched by an 
OUTPUT ENABLE signal. 

Rg. 10 shows an external unit for reading video 
signals from the memory card 35, i.e., a memory 
card read unit incorporated in the VTR 30 shown in 
Rg. 3. This unit comprises Y and C signal buffers 
121 to 124 for the respective channels A and B. 
Each buffer has a capacity con'esponding to 2 H. 
While a 1-H video signal is stored in a half storage 
area of each buffer, 1-H write data (video signal) is 
read out from the other half storage area. That Is, 
In each buffer, read and write operations are al- 
ternately performed. In this case, write control of 
both the Y and C buffers is performed by an 
address signal having a rate of 28.998 MHz. In 
contrast to this, read control for a Y signal is 
performed by an address signal having a rate of 
48.6 MHz, and that for a C signal is performed by 
an address signal having a rate of 16.2 MHz. In this 
case, an address line Is commonly used for read 
and write operations. When addresses 1 and 2 of 
the respective storage areas of each buffer is 
switched by a memory controller 125. the write and 
read modes of the address line are switched. 

Outputs from the CHA-Y buffer 121 and the 
CHB-Y buffer 123 are input to a multiplexer 126, 
and both outputs from the CHA-C buffer 122 and 
the GHB-C buffer 124 are input to multiplexers 127 
and 128. The multiplexers 126 to 128 are switched 
by an A/B switch signal output from the memory 
controller 125, and alternately output Y signals and 
color difference signals Pr and Pb of the channels 
A and B. 

As described above, according to the present 
invention, the VTR comprises the image memory 
having the semiconductor memory capable of stor- 
ing at least a 1 -frame video signal, and a signal 
read out from the video memory and a reproduced 
video signal from a tape-like recording medium can 
be selectively output and displayed. This can solve 
the conventional problem which is caused when 
VTRs are used for advertisement and various ser- 
vices, l.e., that the display is interrupted during a 
search or rewind operation, resulting in degradation 
of the effects of advertisement and services. 

In addition, since no auxiliary unit using a video 
camera and the like need be an^nged outside the 
VTR, only a small installation space Is required, 
and the cost in use can be greatly reduced. 

In the embodiment shown in Rg. 6, a digital 
video signal is input from the video signal input 
terminal 14. However, an analog video signal may 
be input and converted into a digital signal by an 
A/D converter incorporated in the VTR so as to be 
written in the image memory 11. 

Moreover, special memories need not be used 



as the image memories 6 and 1 1 . For example, a 
frame memory incorporated in the video signal 
reproducing circuit 13 including the digital video 
signal processor may be used in place of the 
5 image memories 6 and 1 1 so as to be used for the 
reproduction of a still image during a search/rewind 
operation. 

Still another embodiment will be described be- 
low with reference to Rg. 11. 
10 A recording signal processing unit for recording 
an PM video signal in a magnetic tape 201 in Rg. 
11 will be described below prior to the description 
of this embodiment. 

Rg. 12 shows a recording signal processing 
15 unit In this processing unit, a luminance signal Y 
and two types of color difference signals Pb and Pr 
constituting a Hi-vision television signal are respec- 
tively Input to video signal input terminals 229, 230. 
and 231. These signals Y, Pb, and Pr are con- 
20 verted into digital signals by A/D converters 232, 
233, and 234. The luminance signal Y output from 
the A/D converter 232 is subjected to time axis 
expansion in a time axis expander 235. The color 
difference signals Pb and Pr output from the A/D 
25 converters 232 and 233 are subjected to time axis 
compression in time axis compressors 236 and 
237, respectively. Subsequently, the output signals 
from the expander 235 and the compressors 236 
and 237 are supplied to a time axis multiplexer 
30 238. The luminance signal Y and the color dif- 
ference signals Pr and Pb are then subjected to 
time axis multiplexing so as to be formed into a so- 
called TCI signal, and shuffling of the video signal 
is performed. In this case, the TCI signal is sepa- 
35 rated into portions for a channel A including com- 
ponents from a blanking adder 239 of the next 
stage to an FM modulator 250 and for a channel B 
including components from a blanking adder 240 to 
an FM modulator 251. After information of blanking 
40 periods is added to the separated TCI signals by 
the blanking adders 239 and 240. the TCI signals 
are supplied to D/A converters 241 and 242 and 
converted into analog signals again, respectively. 
Rg. 13 shows the waveform of. a video signal 
45 output from each of the D/A converters 241 and 
242. Referring to Rg. 13. a time range 243 in- 
dicated by arrows represents the blanking period 
information; a time range 244, the color difference 
signal Pb or Pr, and a time range 245, the lu- 
50 minance signal Y. The blanking period 243 in- 
cludes a sync signal 246 and burst signal 247 both 
of which are inserted mainly as timing references 
for signal processing in reproduction. 

The output signals from the D/A converters 241 
55 and 242 are respectively supplied to pre-emphasis 
circuits 248 -and 249 so as to emphasize their high- 
frequency components about 3.5 times. Thereafter, 
the signals are respectively input to the FM 
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modulators 250 and 251, so that carrier signals 
each having a center frequency of 19 MHz are 
frequency-modulated. The FM video signals ob- 
tained in this manner are supplied to recording 
amplifiers 252 to 255. The FM video signals am- 
plified by the recording amplifiers 252 to 255 are 
supplied to four recording heads 256 to 259 
through a rotary transformer (not shown). The sig- 
nals are then recorded on a magnetic tape 201 . 

Fig. 11 shows a reproduced signal processing 
unit for reproducing the FM video signals from the 
magnetic tape 201 and performing signal process- 
ing of the reproduced signals. Referring to Fig. 11, 
the FM video signals read from the magnetic tape 
201 by four magnetic heads 260 to 263 attached to 
a rotating drum 265 are respectively supplied to 
pre-amplifiers 202 to 205 through a rotary trans- 
former (not shown). The pre-amplifiers 202 to 205 
amplify the FM video signals at a sufficiently high 
level required for subsequent signal processing, 
and send them to RF switch circuits 206 and 207. 

The output signals from the pre-amplifiers 202 
and 204 'are output as FM video signals only for a 
period of about 180* during which the magnetic 
heads 260 and 261 are in contact with the mag- 
netic tape 201. Since these signals alternate each 
other, the RF switch circuit 207 switches the two 
signals to output them as one continuous signal. 
Similarly; with respect to the output signals from 
the pre-amplifiers 203 and 205, the RF switch 
circuit 206 switches the two signals from the mag- 
netic heads 262 and 263. The switching timings of 
the RF switch circuits 206 and 207 are detemnined 
by pulses from an RF switch pulse generator 264. 

The output signals from the RF switch circuits 
206 and 207 are respectively supplied to equalizers 
208 and 209 and are subjected to frequency char- 
acteristic compensation. Output signals from the 
equalizers 208 and 209 are respectively supplied to 
FM demodulators 210 and 211 and are demodu- 
lated into video signals. The video signals are then 
restored to the emphasis characteristics at the time 
of recording by de-emphasis circuits 266 and 267 
and ara output from the video signal output termi- 
nals. 

The video signals output from the output termi- 
nals are respectively converted Into digital signals 
by A/D converters 212 and 213. and are temporar- 
ily stored In memories 220 and 221. Conversion 
clocks to the A/D converters 212 and 213 and write 
timings with respect to the memories 220 and 221 
are determined by clock pulses which are gen- 
erated from clock generators 215 and 217 in re- 
sponse to sync and burst signals extracted from a 
video signal by sync separation circuits 214 and 
126. 

In general, time axis correction memories are 
used as the memories 220 and 221. Especially, in 



a small cassette Hl-vision VTR of a size of 12 mm 
(1/2 inches) (e.g.. HV8900 available from TOSHIBA 
CORP.), a capacity of several fields is assumed, 
and the respective field memories are sequentially 

5 accessed. The read timings of the memories 220 
and 221 are determined by an odd/even field 
switch pulse, H and V sync pulses, and a read 
timing pulse generated by a sync signal generator 
226 which receives an external sync signal. These 

TO pulses are input to memory control circuits 218 and 

219 together with the write pulse from the clock 
generators 215 and 217, and control the memories 

220 and 221. This control will be described in 
detail later. 

75 In a reproduction mode (movie mode), time- 
axis-corrected video signals from the memories 

220 and 221 are sequentially switched by switches 
225 and output to D/A converters 222 to 224 in 
units of channels. These D/A converters 222 to 224 

20 convert the input video signals into analog signals, 
and output analog luminance signals Y and color 
difference signals Pb and Pr. 

When a picture still (still mode) is commanded 
by a control panel 227, i.e., by a user during the 

25 above-described reproduced signal output opera- 
tion, a control circuit 228 outputs a picture still 
command to the memory control circuit 218 and a 
memory control circuit 219. In response to this 
command, the memory control circuits 218 and 

30 219 inhibit input of new video signals to the memo- 
ries 220 and 221 , and cause the memories 220 and 

221 to output frame pictures (still images) held 
therein at the timing when the picture still com- 
mand is input. 

35 An arrangement and an operation of the pe- 
ripheral circuits of the memories 220 and 221 will 
be described below with reference to the circuit 
diagram of Fig. 14 and the timing chart of Rg. 18. 
The memory 220 includes field memories FMO 

40 to Fm2 and has a capacity of 3 fields. In a normal 
reproduction operation, data write and read oper- 
ations with respect to the field memories FMO to 
Fm2 are sequentially switched to perform process- 
ing such as time axis correction. The memory 

45 control circuit 218 is constituted by a write control 
circuit 270 and a read control circuit 272. Write 
selection of video signals (input data) from the A/D 
converter 212 to the field memories FMO to FM2 is 
sequentially perfomned by pulses WSELO to 

50 WSEL2 from the write control circuit 270. Read 
selection is performed by pulses RSELO to RSEL2 
from the read control circuit 272. More specifically, 
a VD pulse Is input to the clock temiinal of a 
ternary counter 273, and an output from the coun- 

55 ter 273 is decoded by a decoder 274. When out- 
puts 0. 1. and 2 from the. decoder 274 are input to 
a selector 276, the pulses RSELO to RSEL2 are 
output from the selector 276 to the memory 220, 
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thus sequentially accessing the field memories 
FMO to FM2. 

Upon reception of the picture still command, 
the control circuit 218 stops the sequence of the 
write control circuit 270 in response to an 
FMWSTOP signal. More specifically, when the pic- 
ture still command is input to the control circuit 
218, an output from a flip-flop 277. i.e., the 
FMWSTOP signal is set at high level in synchro- 
nism with the leading edges of an ODD/EVEN 
signal as a reproduction frame pulse and the output 
0 from the decoder 274 by the operation of AND 
gates 278 and 279 and the flip-flop 277, As a 
result, the write control circuit 270 stops the mem- 
ory 220 from sequentially accessing the field 
memories FMO to FM2. and keeps selecting the 
pulse WSEL2. The selector 276 selects a B input, 
and the pulses RSELO and RSEL1 are alternately 
accessed in units of fields. With this operation, the 
frame still operation of the memories FMO to FM1 
is continued until the picture still command is can- 
celed. When the picture still command is canceled 
and the command signal goes to low level, the 
FMWSTOP signal is set at low level in synchro- 
nism with the leading edges of the ODD/EVEN 
signal and the output 0 from the decoder 274. As a 
result, the operation of the apparatus is returned to 
the normal, sequential access mode of the field 
memories FMO to FM2. 

In this embodiment, the FMWSTOP signal is 
generated by synchronizing the picture still com- 
mand signal with the ODD/EVEN signal as a re- 
production frame pulse and the output 0 from the 
decoder. Assume that the FMSTOP signal is gen- 
erated only by the ODD/EVEN signal. In this case, 
in a picture still operation, tiiree repetitive patterns, 
i.e., a pattem of RSELO and RSEL1, a pattem of 
RSEL1 and RSEL2. and a pattern of RSEL2 and 
RSELO are present as a memory select signal for 
picture still processing. If the picture still operation 
causes to conrespond to all these three pattems, 
tiie hardware size is Increased. In this case, there- 
fore, only the pattem of tiie pulses RSELO and 
RESEL1 is fixed to cause the picture still command 
to synchtonize witii the 0 output signal from tiie 
decoder. As a result, a picture still function is 
realized only by adding circuit elements Q75 to 
Q80 shown in Rg. 14. 

A metiiod of effectively utilizing the above- 
described picture still operation will be described 
below. Briefly, in so-called repeat reproduction In 
which a video signal of a tape in a predetermined 
interval is repeatedly reproduced, a disturbed im- 
age is displayed or no normal image is displayed 
on a monitor for a period of time during which a set 
start position is searched or the tape is rewound to 
start reproduction. In tills embodiment, a still image 
is displayed only during this period. This embodi- 



ment will be described with reference to Rgs. 15 
and 18. 

A user- selects a program play with respect to 
the control circuit 228 in Rg. 1 1 through the control 
5 panel 227 in Rg. 11 (step 1). A repeat reproduction 
start position X of a tape is input by using numeral 
keys or the like (step 2). In addition, a reproduction 
end position Y Is selected (step 3). The user com- 
mands a picture still mode (step 4). and selects' a 
10 one-play mode or an endless repeat mode (step 
5). When the user subsequently inputs an execute 
command (step 6), the control circuit 228 starts 
repeat reproduction. In response to the execute 
command, tiie control circuit 228 outputs a com- 
75 mand for starting a search operation (step 7), and 
continues the search operation until the input start 
* * position X is searched (step 8). When the search 
operation Is completed, a reproduction start is 
commanded (step 9). and reproduction is per- 
20 formed up to the end position Y. When tiie re- 
production position reaches a position of 2 frames 
away from the end position Y in ttie backward 
direction (step 10), the control circuit 228 outputs a 
picture still command and causes the memory 220 
25 to hold at least one of the two frames, e.g.. tiie 
frame at the end position Y shown in Fig. 20. The 
frame at this end position Y may store a still image 
different from that of the previous read frame. 
If the endless repeat mode is selected in mode 
30 selection, when the reproduction position reaches 
the end position Y (step 12). a rewind/search op- 
eration is performed up to tiie start position X (step 
7), and the above-described operation is repeated. 
If the one-play mode is selected, a rewind/search 
35 operation is executed in the same manner as de- 
scribed above (step 14). When tiie tape Is rewound 
to the start end position X (step 15), the control 
circuit 228 outputs a stop command and cancels 
the picture still command (step 16). In response to 
40 a repeat stop command (step 17), the reproduction 
operation Is stopped (step 18). With this operation, 
tiie tape is stopped at the start position X. 

During the above-described rewind/search op- 
eration, the contents (still image) held in tiie memo- 
45 ries 220 and 221 are always displayed on the 
monitor (not shown), thus preventing irritating noise 
or intermption of image display caused by a rewind 
operation. A search operation is performed by a 
known technique and hence is not descritjed here. 
50 Reproduction start and end positions can be set 
either by the values of a tape timer or by the 
values of a time code. This setting operation is 
cleariy illustrated In Fig. 15. In consideration of tiie 
actual response characteristics of a reproducing 
55 system, the start timing of the picture still operation 
is set at the position of 2 frames away from the 
end position in tiie backward direction. That is, if a 
picture command is generated of 2 frames ahead 
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of the end position, an image can be reliably held 
In a one-frame memory. 

Similar to the above-described operation, in the 
one-play mode shown in Fig. 17, a picture still 
command is output at 2 frames away from the end 
position Y in the backward direction (step 11). At 
the end position Y (step 12), a rewind operation is 
stopped (steps 14 and 15). However, the contents 
held In the memories 220 and 221 may be kept 
displayed until the picture still mode is canceled. 

In the above-described embodiment, the tape 
contents at substantially the end position Y are 
displayed as a still image during a rewind opera- 
tion. As shown in Rg. 19, however, memories 290 
and 291 each having a capacity of at least one 
frame are arranged Independently of the memories 
220 and 221 so that in the program play mode, a 
still image at the start position X is held in the 
memories 290 and 291, and switches 292 and 293 
are switched during a rewind/search operation so 
as to display the still image at the start position X 
stored in the memories 290 and 291. In addition, 
an arbitratry tape position M between the start posi- 
tion X and the end position Y of tape reproduction 
may be externally set so that an Image at the set 
position M Is held in the additional memories 290 
and 291 as a still image and is displayed during a 
rewind/search operation. 

In the above-described embodiments, a picture 
still operation during a rewind/search operation is 
exemplified. However, the present invention can be 
applied to a fast forward mode. In this case, a 
plurality of pairs of start and end positions X and Y 
are set, and one of these combination pairs Is 
designated. More specifically, as shown in Fig. 21, 
assume that a pair of start and end positions XI 
and Y1 and a pair of start and end positions X2 
and Y2 are set, and that the pair XI and Y1 is 
designated first, and the pair X2 and Y2 Is des- 
ignated next. In this case, after reproduction be- 
tween the positions X1 and Y1 is completed, the 
position X2 is searched by a fast forward operation. 
During this fast fonward operation, for example, the 
image at the position Y1 is displayed as a still 
image. . 

As has been described above, since irritating 
noise or interruption of picture display during a 
search operation, a rewind operation or a fast for- 
ward operation can be prevented by addition of 
only a small amount of hardware, the present in- 
vention is very effective for a monitor used for, e.g., 
advertisement 

In the above embodiments, the image memory 
stores an image data of one frame as a picture of 
one screen, but may store an image data of one 
field. In this case, the one-field image data may be 
converted into one-frame image data by an inter- 
polation technique and displayed on the monitor. 



Claims 

1. A picture reproducing apparatus character- 
ized by comprising: 

5 video signal reproducing means (3, 13) for re- 
producing a video signal recorded In a tape-like 
recording medium; 

image storage means (6, 11) for storing a video 
signal corresponding to at least one still image; and 

10 switching means (4), coupled to said video signal 
reproducing means and said image storage means, 
for selectively switching and outputting the video 
signal reproduced by said video signal reproducing 
means and the video signal read out from said 

75 image storage means. 

2. An apparatus according to claim 1. char- 
acterized by further comprising additional switching 
means (15) for selecting one of a video signal input 
from an external video signal source and the video 

20 signal reproduced by said video signal reproducing 
means (13) and supplying the signal selected to 
said image storage means (11). 

3. An apparatus according to claim 1, char- 
acterized in that said image storage means (6) 

25 comprises storage means (35) detachably mounted 
in said picture reproducing apparatus. 

4. An apparatus according to claim 3, char- 
acterized in that said image storage means (6) 
comprises a memory card (35) detachable from 

30 said picture reproducing apparatus. 

5. An apparatus according to claim 4, char- 
acterized in that said memory card comprises a 
matrix of a plurality of electric erasable program- 

.mable read only memories (101 to 106) 
35 (EEPROMs). and memory controller means (117) 
for controlling read operation thereof. 

6. An apparatus according to claim 4. char- 
acterized in that said memory card comprises a 
semiconductor memory card (35) for storing the 

40 video signal in two channels each including at least 
two fields. 

7. An apparatus according to claim 4, char- 
acterized in that said memory card comprises a 
memory card (35) for storing a predetermined still 

45 image signal. 

8. An apparatus according to claim 1, char- 
acterized in that said image storage means com- 
prises a digital memory (11) for storing a digital still 
image signal. 

50 9. An apparatus according to claim 1, char- 
acterized in that said video signal reproducing 
means comprises video head means (2) for reading 
the video signal recorded In said recording me- 
dium, and signal processor means (3) for perform- 

56 Ing signal processing including amplification, equal- 
ization, and demodulation with respect to the video 
signal read by said video head means. 

10. An apparatus according to claim 1, char- 
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acterlzed in that said switching means comprises 
switch means (4) for switching to said image stor- 
age means (6) so as to output the video signal 
stored therein during at least one of fast fonward 
and rewind operations. 

11. A picture reproducing apparatus character- 
ized by comprising: 

mode selecting means (227) for selecting one of 
reproduction and still modes; 
reproducing means (260 to 263) for reproducing a 
video signal recorded in a tape-lil<e recording me- 
dium in response to selection of the reproduction 
mode; 

memory means (220, 221) for storing the video 
signal reproduced by said reproducing means; 
memory control means (218, 219) for writing the 
video signal reproduced by said reproducing 
means in said memory means (220. 221) and for 
reading out the video signal from said memory 
means (220. 221); 

stop means (228) for stopping the writing of the 
video signal in said memory means in response to 
selection of the still mode; and 
said memory control means (218, 219) including 
read means for reading out the video signal, which 
is written In said memory means, in the reproduc- 
tion mode, and reading out the video signal stored 
in said memory means as a still image, when said 
stop means stops a write operation, in the still 
mode. 

12. An apparatus according to claim 11, char- 
acterized in that said memory means (220, 221) 
includes at least three field memories (FMO to 
FM2). and said read means comprises access 
means (276) for sequentially accessing said three 
field memories in the reproduction mode, and al- 
ternately accessing two of said three field memo- 
ries in the still mode. 

13. An apparatus according to claim 11, char- 
acterized in that said memory control means (218. 
219) includes write means (270) for writing at least 
a one-frame video signal, which is input imme* 
diately before a write operation is stopped by said 
stop means, in said memory means. 

14. An apparatus according to claim 11. char- 
acterized in that said memory means includes a 
still image memory (220) for storing, a video signal 
first reproduced by said reproducing means, as a 
still Image signal, and said read means (272) reads 
out the still image signal from said still image 
memory in the still mode. 

15. An apparatus according to claim 11, char- 
acterized in that said mode selecting means (227) 
selects the still mode in response to a search start 
operation. 

16. An apparatus according to claim 11. char- 
acterized In that said mode selecting means (227) 
selects the still mode when a reproduction position 



reaches a position of two frames away from an end 
position of the recording medium. 

17. A picture reproducing apparatus character- 
ized by comprising: 

5 video signal reproducing means (3, 13) for re- 
producing a video signal recorded in a recording 
medium; 

image storage means (6. 11) for storing a video 
signal corresponding to at least one still image; and 

10 switching means (4). coupled to said video signal 
reproducing means and said image storage means, 
for selectively switching and outputting the video 
signal reproduced by said video signal reproducing 
means and the video signal read out from said 

76 image storage means. 

18. A picture reproducing method comprising 
the steps of: 

designating reproduction start and end positions of 
a video signal recorded in a tape-like recording 

20 medium; 

reproducing the video signal between the reproduc- 
tion start and end positions from said recording 
medium, and storing a portion of the video signal 
which con-esponds to at least one frame away from 

25 the reproduction end position in a backward direc- 
tion in a memory; and 

rewinding the tape-like recording medium from the 
reproduction end position to the reproduction start 
position, and outputting at least a one-frame portion 
30 of the video signal stored in said memory during 
the rewind period. 

19. A method according to claim 18. character- 
ized by further comprising the step of repeating 
reproduction of the video signal from the reproduc- 

35 tion start position after the rewind period. 

20. A picture reproducing apparatus character- 
ized by comprising: 

means (227) for designating reproduction start and 
end positions of a video signal recorded in a tape- 
40 like recording medium; 

memory means (220. 221) for storing the video 
signal; 

means (260 to 263) for reproducing the video sig- 
nal between the reproduction start and end posi- 
45 tions from said recording medium, and storing a 
portion of the video signal which corresponds to at 
least one frame away from the reproduction end 
position in a backward direction in said memory 
means: and 

50 means (290, 291) for outputting at least a one- 
frame portion of the video signal stored in said 
memory means during a rewind period during 
which the tape-like recording medium is rewind 
from the reproduction end position to the reproduc- 

55 tion start position. 



10 



EP 0 402 135 A2 




OPERATING 
SECTION 

8 



3 ' 

L_ 

VIDEO SIGNAL 
REPRODUCING 
CIRCUIT 



CONTROL 
CIRCUIT 

T" 

9 





IMAGE 
MEMORY 


B 




7 

S 






TIMING 




PULSE 




GENERATOR 



18 



MONITOR 



F I G. i 



24 



D/A 



22 



23 



21 



DIGITAL 
MEMORY 



I 4 



r" 



-,.-6 



27 



Jl 



READ 

ADDRESS 
GENERATOR 



CLOCK 
GENERATOR 



.25 



t I 



26 V-^ 



PULSE 
GENERATOR 



L.. 



FIG. 2 



EP 0 402 135 A2 




li 

cri- 

U1(J 
CLLU 



3 

s 

VIDEO SIGNAL 
REPRODUCING 

CIRCUIT 



9 



CONTROL 
CIRCUIT 



-8 



\2 

1 



s 



D/A 



IMAGE 
MEMORY 



25 



27 



77 



CLOCK 




GENER- 




ATOR 





7a 



READ 

ADDRESS 

GENERATOR 



28 



\8 



MONITOR 



F I G. 4 



EP 0 402 135 A2 




m 

L 

VIDEO SIGNAL 
REPRODUCING 
CIRCUIT 



H 



8 


9 




S 






OPERATING 




CONTROL 




SECTION 




CIRCUIT 






F I G. 5 



IMAGE 
MEMORY 






TIMI^ 
■ PULSI 
GENE 


JG 

E 

RATOR 



D/A 



i8- 



MONITOR 




13 



VIDEO SIGNAL 
REPRODUCING 
CIRCUIT 



OPERATING 




CONTROL 


SECTION 




CIRCUIT 



8 



3 



T 

17 




IMAGE 
MEMORY 



I 



TIMING 
PULSE 

GENERATOR 



D/A 



F I G. 6 



EP 0 402 135 A2 



LINES 




<035 
LINES 



1ST FIELD 



2ND FIELD 



CHA 



Yl 



Ic^lRTI 



CHB 


C2 


Y2 


H 


|y4 





cl 


|y5I5| 


c 


|Y5i7 






Y5I6| 




|Y518 



-420* 



8 



i260 



F I G. 9 



EP 0 402 135 A2 




U O O 
F O Z 
I > O 



EP 0 402 135 A2 



ffi 
< 



N 
CO 
UJ 

q: 
o 

9 




1^ 

cr 
o 
o 
< 






d: 




LU 


<r 




CH 


BUF 




o 



to 

CM 





or 




LU 


CD U. 


CH 


BUF 




>- 





tr 


LU 


CQlx. 


X 


Li. 


u 


z> 
m 




o 



o 
d 




EP 0 402 135 A2 



<0 
CVJ 



OLU 



>-LiJ 

too 



z 

hi 
> 
lU 

o 

ox>tt: 



o 
z 



I- r: 



2 




iinodio M 
loaiNoo 

r- 



o3- 



Foul 
=OZ 



c5- 



X 



AdOiAiBIAI 



Q 
< 



1^ 



7 



CM 



8 



2 

CM 



iinoaio 
loaiNOO 

AdOt/M3 i/\l 

1 



ID 



o 
< 



IB 

CM 



CM 
CO 

cm" 



h-OUJ 
$OC3 



>-UJ 

cncn 



cnS 

0.U 



SISVHdl/\0 
-30 



LU 
Z 

z 
< 

CJ 



o 

cvi- 



00 



L-2 



SISVHdlAI3 
-30 



o 

UJ 




CM' 



CO 
CM 
CM- 



IJ.O 



o 

UJ 



CM 



CD 

-J 
UJ 



< 

5 



CM. 



U.^ 



^ I 

U.3UJ 
(TQ-O 



s is 

588 
5 >; 0- 

cn a. (/) 

-LU 



00 



Q. 

U 
O 



o 

Ll. 



EP 0 402 135 A2 




UJ 

z 
< 

X 



o 
in 



00 



doivinaow 





t 




doixnnaow 



iinoaiD 

SISVHdlAI3 

-add 



iinoaiD 

SISVHdW3 
-3Ud 



a3ia3AN0D 

v/a 



00 

ro 

CsJ, 



ro 

CM- 



iJ3ia3AN0D 

V/a 



a3aav 



d3aav 

9NI>INV"ia 



in 



m 

-I 

UJ 



u 



o 

Li. 



d3X3idinni^ 

SIXV 31^11 



<g 

UJ<t 



CD 

ro 
cvi 



<i 

p2 



<§ 
P2 



q: 
lij 

<8 



ro 
ro 

CM 



UJ 

ui 

<8 



>-6^<vi 



q: 

UJ 

tr 

UI 

<8 



to 

(Si 



(M q.<!k CVJ 



EP 0 402 135 A2 



F I G. 



247- 

J 

246-^ BLANKING 

^ { PR OR PB 




243 



2^^ 



245 



INPUT DATA 



MEMORY' 220 

\ 



OUTPUT 
DATA 



H V CLOCK 



ODD/EVEN 



PICTURE STILL 
COMMAND 



H.V:GLOCKr=^ 



F I G. 




CONTROL CIRCUIT 218 



EP 0 402 135 A2 




CO 

q:- 
crco 



o 



o Q 



X 



O 
tt — 



LlI 



lij 
a: 

D • 



< 



oo 

Pt 

I- 

-ft 
z 

OLi- 

ZjO 



I 

u 
a: 
< 

UJ 
C/) 



U(/) 



£1=6 
trcn 

DO 
CJQ. 



EP 0 402 135 A2 



C 



START 



3 



SI 



INPUT PROGRAM PLAY 
MODE COMM AND 



INPUT START POSITION 
DATA(X) FROM 
NUMERIC KEYS 



S3 



INPUT END POSITION 
DATA(Y) FROM 
NUMERIC KEYS 



S{4 



OUTPUT SEARCH COMMAND 


S\5 J 
Si6 




[yes 



(CANCEL PICTURE 
STILL MODE) 



S\7, 



I 



OUTPUT REPEAT 
STOP COMMAND 



S^8- 



STOP 



F 1 G. 16 



» r 

INPUT PICTURE STILL 
MODE COMMAND 



_£ 



S5 



INPUT ONE- PLAY OR 
ENDLESS REPEAT 
SELECTION DATA 



i 



S6 



INPUT EXECUTE COMMAND 



SZ 



1 



OUTPUT SEARCH COMMAND 




OUTPUT PLAY COMMAND 
(CANCEL PICTURE 
STILL MODE) ^ 




OUTPUT PICTURE 
STILL COMMAND 




EP 0 402 135 A2 



C 



START 

zn 



INPUT PROGRAM PLAY 
MODE COMMAND 



i 



S2 



INPUT START POSITION 
DATA(X) FROM 
NUMERIC KEYS 



INPUT END POSITION 
DATA(Y) FROM 
NUMERIC KEYS 



S3 



SK 

S 



OUTPUT REPEAT 
STOP COMMAND 



STOP 



Si5 



1 f 

INPUT PICTURE STILL 
MODE COMMAND 



S5 



INPUT ONE- PLAY OR 
ENDLESS REPEAT 
SELECTION DATA 



i 



S6 



INPUT EXECUTE COMMAND 



OUTPUT SEARCH COMMAND 




OUTPUT PLAY COMMAND 
(CANCEL PICTURE 
STILL MODE ) 




OUTPUT PICTURE 
STILL COMMAND 



Si2- 



NO 



Y ? 

[yes 

ENDLESS 
REPEAT 

7 



NO 



SI3' 



EP 0 402 135 A2 



-JO 

■ 

UJ 

tUO 



UJ 



UJ 



IJJ 



lU 



z 
o 

i 

LU 
D. 

o 



I- 

cn 

UJ 

a: 

H- 

O 

0. 



o 
q: 

UJ 



GO 
O 



Q. 
I- 
D 

O 



u 

O tL 

IV. ...9 P 



5 ^ 
> O 



O OO Q Q.U U. 



o 






-1 


-I 




UJ 


UJ 


UJ 


0) 


CO 






5 





O CM 

H 

LU m Ui 

^ ^ 



EP 0 402 135 A2 



220 



MEMORY 




MEMORY 



] 



TO 

SWITCH 25 



-290 



22i 

A. 



MEMORY 



293 




MEMORY 

"T" 



J 



TO 

SWITCH 25 



,291 



FIG. i9 



F I 6. 20 



XJ Yj X2 y2 



F I G. 2< 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



© Publication number: 



I 



0 402 135 A3 



® 



EUROPEAN PATENT APPLICATION 



® Application number: 90306188.5 
® Date of filing: 07.06.90 



® Int. CI.5: H04N 9/87 



<g) Priority: 0a06.89 JP 146506/89 


0 Applicant: Kabushlkl Kalsha Toshiba 


08.10.89 JP 260111/89 


72, Horikawa-cho Saiwai-ku 




Kawasakl-shi(JP) 


® Date of publication of application: 


^ Inventor: Kizu, Shlgeo,(C/o Intellectual 


12.12.90 Bulletin 90/50 




Property Division 


@ Designated Contracting States: 


Kabushlkl Kalsha Toshiba, 1-1 Shibaura 


DE FR GB NL 


1-chome 


® Date of deferred publication of the search report: 


Minato-ku, Tokyo 105(JP) 


Inventor: Endoh, Naokl, C/o Intellectual 


09.09.92 Bulletin 92/37 


Property Division 




Kabushlkl Kaisha Toshiba, 1-1 Shibaura 




1-chome 




Minato-ku, Tokyo 105(JP) 




Inventor: Nagoya, Tetsuo, C/o intellectual 




Property Division 




Kabushlkl Kalslia Toshiba 1-1 Shibaura 




1-chome 




Minato-ku, Tokyo 105(JP) 




Inventor: Yamamoto, Norlhiro, C/o intellectual 




Property Div. 




Kabushlkl Kalsha Toshiba, 1-1 Shibaura 




1-chome 




MInato-ku, Tokyo 105(JP) 




Inventor: Matsumura, Yoshikuni C/o 




Intellectual Property Dlv 




Kabushlkl ICaisha Toshiba, 1r1 Shibaura 




1-chome 




Minato-ku, Tokyo 1 05( JP) 




0 Representative: Freed, Arthur Woolf et al 




MARKS & CLERK 57-60 Lincoln's inn Fields 




London WC2A 3LS(GB) 



CO 

< 

in 

CO 



o 



CL 
UJ 



0 Picture reproducing apparatus and method. 

0 A picture reproducing apparatus includes a vid- 
eo signal reproducing circuit (3) for reproducing a 
video signal recorded in a video tape, and an image 
memory (6) for storing at least a one-frame video 
signal. In a normal reproduction operation, a video 



signal from the video signal reproducing circuit is 
output to a monitor. In a search operation, a video 
signal stored in the memory (6) is selected and 
output to the monitor (18). 



Rank Xerox (UK) Business Services 



EP 0 402 135 A3 




OPERATING 
SECTION 

r 

8 



3 

A. 



VIDEO SIGNAL 
REPRODUCING 
CIRCUIT 



CONTROL 
CIRCUIT 

T" 

9 



B 



6\ & 




1. 



IMAGE 
MEMORY 



TIMING 

PULSE 

GENERATOR 



18 



MONITOR 



F I G. 1 



2 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



AppUodiiB Nmbv 



EP 90 30 6188 



DOCUMENTS CONSIDERED TO BE RELEVANT 


Page 1 


Ctugorf 


Chadon of document with indkadon, where approptiatBi 
of relevant paBsa£cs 


Rdevant 
to dain 


CLASSinCATlON OF THE 
AFPUCATION Out. CL5 ) 


X 
Y 
A 


US-A-4 315 276 (HARAOA ET AL. ) 9 February 1982 

* column 1. Una 1 - Una 52 * 

* colum 5. Una 19 - column 7, line 27; figures 
1.5,6 • 


I, 8.10, 

II, 13-17 
2-4.7,9, 
18-20 
5.6.12 


H04N9/87 


X 
A 


PATEMT ABSTRACTS OF JAPAN 
vol. 12,. no. 3 (E-B70)(2850) 7 January 1988 
& JP-A-62 163 483 ( TOSHIBA ) 20 July 1987 
• abstract * 


I. 8.10. 

II. 13-17 

3.4,9. 
12.18.20 




X 
A 


U$-A-4 751 589 (KOMINMI ET AL.) 14 June 1988 
• clain 1 • 


11.12 

1.17,18. 

20 




P.Y 
P.A 


US'-A-4 899 229 (HASHINOTO) 6 February 1990 
* column 2, line 17 - line 51 * 


2 

1.11.17. 
18.20 




Y 


* column 3, line 9 - line 39; figure * 

4 jp-Ar63 206 073 (FaPPON TEXAS INSTRUMENTS) 25 


2 


TECHNICAL FIELDS 
SEABCHEDaBt.a.S) 


A 


August 1988 


1.11.17. 
18,20 


H04N 
GllB 


Y 
A 


PATENT ABSTRACTS OF JAPAN 

vol. 13, no. 201 (E-757)12 May 1989 

& JP-A-1 020 784 ( FUJITSU ) 24 January 1989 

• abstract * 


3,4,7 

1.11.18. 
20 




Y 
A 


EP-A-0 274 255 (PIONEER) 13 July 1988 
* abstract * 


9 

1.11.17, 
18,20 




Y 
A 


DE-Ar3 621 263 (SEL) 7 January 1988 
• abstract; figure 2 * 


18-20 
1,11.17 




Htc prcscat search report has been drawn up for all dains 







PUctaf iMrcfe 

THE HAGUE 



Diteaf 6MpUUN«ftkit 

06 JULY 1992 



OOCKHORN H.S. 



CATEGORY OF CITED DOCUMENTS 

X ; BVticuliriy reievutt if tikea ilooe 

Y : pardculiriy rtlcviat tf combbcrf iHlh aaoctav 

docmBcnt of the stmt catcgoiy 
A : tecbnological back^nad 
O : noo-writtcn disdosim 
P : latcnacdlitt ocamoai 



T : theory or prfatdple natolylDg tho tnwntloB 
E : ovUer pxtait doauaoit, tat poUlxbcd oo, oi 

after tho flllng Ote 
D : <ociim«it dtH Id the &ppIlcitlon 
L : doameat dui for vthm msaos 



a : moibtr of tho iSBO ^ttt fuaUy, 



J 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



DOCUMENTS CONSIDERED TO BE RELEVANT 



EP 90 30 6188 
Page 2 



Category 



CkatioB of docomeat whh indication, ^ 
off 



opiiatB, 



RdevHit 



CLASSinCATION OF THE 

appucahon qm. cls ) 



P.X 



EP-ArO 141 887 (I>f>ERIAL COMPUTERS) 22 May 198S 

* page 5, line 1 - line 24; fiflure 1 * 

£?-Af-Q 344 626 (GRUNDIG) 6 Decenber 1989 

* abstract • 



1-6 



1.11,17 



TECHNICAL nXXDS 
SEABCHEOOatCLS) 



Hie present seardi report haa been drawn up for all daima 



FlliBI«rM««k 

THE HAGUE 



06 JULY 1992 



DOCKKORN H.S. 



CATCGORY OF OIED DOCUMENTS 

X : pvtlouliriy rtlevuc If tika iloot 

Y : pwticuUriy rdovuc If cooibiDfld with aaotlMr 

iocaat&t of tbt smi cittgny 
A : technoiogjci] bacfcgronn' 
O : Doa-KrtttflB dlsdosnre ' 
P : tntnoiiato iocumait 



TitliionrorpriBClplt BBtaMagtht 
E : «ifU« paMBt doGuiunt, bat 

tflvthofUlngfate 
D : <oaui«t dtH la tht ippUcttioB 
L : tocuBMBt dti4 for otter riitOBS 



A : irabv of tbt sub« ptim HmOf, cor rB i y w rflm 



